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(57) ABSTRACT 

The present invention intends to provide a small, loW-cost, 
convenient transmitter system. The transmitter system 
detects physical quantities, converts the physical quantities 
into electrical signals, and alloWs the electrical signals to be 
transmitted to a load through a transmission line, comprising 
a main output circuit to be connected to a main instrumen 
tation poWer supply and at least one subordinate output 
circuit to be connected to a subordinate instrumentation 
poWer supply. 

4 Claims, 5 Drawing Sheets 
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TRANSMITTER SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a transmitter system that 

detects physical quantities, converts the physical quantities 
into electrical signals, and alloWs the signals to be transmit 
ted to a load through a transmission line. More particularly, 
the invention relates to a transmitter system that generates a 
4-20 mA tWo-Wire standardized current output. 

2. Description of the Prior Art 
FIG. 1 is a schematic vieW illustrating the con?guration of 

a conventional transmitter system. In the ?gure, transmitter 
10 is formed according to a tWo-Wire method and is con 
nected to transmission line 19. 

Transmission line 19 is connected to a series circuit of 
instrumentation poWer supply E1 and load R1. Terminal 12 
is connected across load R1. Load R1 is assumed to be, for 
example, 250 Q. 

In the example of the conventional transmitter system 
con?gured as discussed above and illustrated in FIG. 1, the 
output of transmitter 10 is a voltage change in load R1 and 
the change is sent to terminal 12. 

FIG. 2 is a block diagram illustrating the con?guration of 
a conventional transmitter and the con?guration is described 
hereinafter. 

Sensor 21 detects physical quantities, for example, dif 
ferential pressure, static pressure, capsule temperature and 
ampli?er temperature. 

Conversion block 22 is connected to sensor 21 and 
converts the output thereof into electrical signals. In addi 
tion, conversion block 22 is internally equipped With a 
sWitching means (not shoWn in the ?gure) for selecting 
differential pressure, static pressure or temperature. 

Microprocessor (MPU) 23 is connected to conversion 
block 22 and performs such tasks as corrective calculation 
and communication for the output of the conversion block. 

Gate array (G/A) 24 is connected to MPU 23 and per 
forms pulse Width modulation (PWM) on the output of MPU 
23. 

Digital-to-analog conversion block (D/A conversion 
block) 25 is connected to G/A 24 and generates a 4-20 mA 
tWo-Wire standardized current output according to electrical 
signal PWMl from G/A 24 and sends the output to instru 
mentation poWer supply E1. 

Shunt regulator 26 is supplied With poWer from instru 
mentation poWer supply E1 and supplies voltage V1 to 
conversion block 22, series regulator 27, D/A conversion 
block 25, and so on. Voltage V1 is assumed to be, for 
example, 5 V. 

Series regulator 27 is supplied With poWer from shunt 
regulator 26 and supplies voltage V2 to MPU 23, G/A 24, 
and so on. Voltage V2 is assumed to be, for example, 3 V. 
In addition, series regulator 27 is equipped With zener diode 
D3 Whose zener voltage is 2.5 V. 

NoW, an explanation Will be made to hoW the example of 
the conventional transmitter system illustrated in FIG. 2 
operates. 

First, in order to measure differential pressure, the sWitch 
ing means Within conversion block 22 selects the option 
“differential pressure.” The differential pressure to be mea 
sured is detected by sensor 21, converted into an electrical 
signal by conversion block 22, calculated correctively and 
communicated by MPU 23, pulse-modulated by G/A 24, 
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2 
converted into a 4-20 mA tWo-Wire standardized current 
output by D/A conversion block 25, and sent to instrumen 
tation poWer supply E1. 

Second, in order to measure static pressure, the sWitching 
means Within conversion block 22 selects the option “static 
pressure.” The static pressure to be measured is detected by 
sensor 21, converted into an electrical signal by conversion 
block 22, calculated correctively and communicated by 
MPU 23, pulse-modulated by G/A 24, converted into a 4-20 
mA tWo-Wire standardized current output by D/A conversion 
block 25, and sent to instrumentation poWer supply E1. 

Likewise, in order to measure temperature, the sWitching 
means Within conversion block 22 selects the option “tem 
perature.” In this Way, the transmitter selects from the 
options “differential pressure,” “static pressure, tempera 
ture” and so on according to the object of measurement, and 
outputs their values. 
Some conventional transmitters are designed to optionally 

select from differential pressure, static pressure and tem 
perature signals (see patent document 1, for example). 

Patent document 1: Patent gazette 2644742 
HoWever, in order to simultaneously transmit differential 

pressure, static pressure, temperature and other physical 
quantities using the example of the conventional transmitter 
system or transmitter illustrated in FIG. 1 or FIG. 2, it is 
necessary to con?gure a transmitter system by combining 
tWo or more transmitters. As a result, the problem is that the 
system becomes large and expensive. 

SUMMARY OF THE INVENTION 

The present invention is intended to solve the aforemen 
tioned problem. An object of the invention, therefore, is to 
provide a small, loW-cost transmitter system. Another object 
of the present invention is to provide a convenient trans 
mitter system. 
The transmitter system in accordance With the present 

invention, in Which the aforementioned objects are achieved, 
is as folloWs: 
(1) A transmitter system that detects physical quantities, 

converts the physical quantities into electrical signals, and 
alloWs the electrical signals to be transmitted to a load 
through a transmission line, comprising: 
a main output circuit to be connected to a main instru 

mentation poWer supply; and 
at least one subordinate output circuit to be connected to 

a subordinate instrumentation poWer supply. 
(2) The transmitter system of item 1, Wherein the subordi 

nate output circuit comprises: 
a poWer supply circuit Which is supplied With poWer from 

the subordinate instrumentation poWer supply; and 
a D/A conversion block Which is supplied With poWer 

from the poWer supply circuit and generates an output 
according to the electrical signals. 

(3) The transmitter system of item 2, Wherein the D/A 
conversion block generates a 4-20 mAtWo-Wire standard 
ized current output. 

(4) The transmitter system of item 1, 2 or 3, Wherein the 
main output circuit has a communication function and the 
subordinate output circuit performs zero-point adjust 
ment, span adjustment or the like, according to a com 
mand from the communication function. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW illustrating the con?guration of 
a conventional transmitter system. 
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FIG. 2 is a block diagram illustrating the con?guration of 
a conventional transmitter. 

FIG. 3 is a schematic vieW illustrating one embodiment of 
a transmitter system in accordance With the present inven 
tion. 

FIG. 4 is a block diagram illustrating the con?guration of 
one embodiment of a transmitter in accordance With the 
present invention. 

FIG. 5 is a block diagram illustrating the con?guration of 
another embodiment of the transmitter in accordance With 
the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention Will hereinafter be described in 
detail With reference to FIG. 3, Wherein FIG. 3 is a schematic 
vieW illustrating one embodiment of a transmitter system in 
accordance With the present invention. In the ?gure, like 
components are denoted by like numerals as in the ?rst 
embodiment and Will not be explained further. 

The embodiment illustrated in FIG. 3 is characteristic in 
that the transmitter system comprises a main output circuit 
to be connected to instrumentation poWer supply E1 Which 
is a main instrumentation poWer supply, and a subordinate 
output circuit to be connected to instrumentation poWer 
supply E2 Which is a subordinate instrumentation poWer 
supply other than instrumentation poWer supply E1. 

FIG. 3(a) illustrates the case When the transmitter system 
has only one subordinate output circuit, Whereas FIG. 3(b) 
illustrates the case When the transmitter system has tWo 
subordinate output circuits. More particularly, the transmit 
ter system illustrated in FIG. 3(b) comprises a ?rst subor 
dinate output circuit to be connected to ?rst subordinate 
instrumentation poWer supply E2 and a second subordinate 
output circuit to be connected to second subordinate instru 
mentation poWer supply E3. 

In the embodiment illustrated in FIG. 3 and discussed 
above, it is possible to provide outputs through multiple 
channels With just one transmitter. Consequently, dilferential 
pressure, static pressure, temperature and other physical 
quantities can be transmitted using only one transmitter. 

The present invention Will hereinafter be described in 
detail With reference to FIG. 4, Wherein FIG. 4 is a block 
diagram illustrating the con?guration of one embodiment of 
a transmitter in accordance With the present invention. 

In the ?gure, like components are denoted by like numer 
als as in the embodiment illustrated in FIG. 2 and Will not 
be explained further. 

The embodiment illustrated in FIG. 4 is characteristic in 
that the transmitter comprises ?rst output circuit 31 Which is 
a main output circuit, and second output circuit 32 Which is 
a subordinate output circuit. 

The con?guration of the embodiment illustrated in FIG. 4 
Will hereafter be described. 
G/A 34 is connected to MPU 23 and performs pulse-Width 

modulation (PWM) on the output of MPU 23. 
First output circuit 31, Which is the main output circuit, is 

connected to G/A 34. This ?rst output circuit generates a 
4-20 mA tWo-Wire standardiZed current output according to 
electrical signal PWMl from G/A 34 and sends the output to 
instrumentation poWer supply E1. 

First output circuit 31 in the embodiment illustrated in 
FIG. 4 has a con?guration corresponding to that of D/A 
conversion block 25 in the example of the conventional 
transmitter illustrated in FIG. 2 and a communication func 
tion (not shoWn in the ?gure). The communication function 
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4 
of ?rst output circuit 31 performs Zero-point adjustment, 
span adjustment or the like on the side of second output 
circuit 32 according to commands from the outside. 

Second output circuit 32, Which is a subordinate output 
circuit, is connected to G/A 34. This second output circuit 
generates a 4-20 mA tWo-Wire standardiZed current output 
according to electrical signal PWM2 from G/A 34 and sends 
the output to instrumentation poWer supply E2. 

Second output circuit 32 has a circuit con?guration 
equivalent to the D/A conversion block of ?rst output circuit 
31 and a shunt regulator comprising constant-current diode 
CRD and Zener D5. In addition, output operational ampli?er 
U10 and Zener diode D6, Which is a reference poWer supply 
of the D/A conversion block, are connected to this shunt 
regulator. 
The Zener voltages of Zener diodes D5 and D6 are 

assumed to be, for example, 6.2 V and 2.5 V, respectively. 
The shunt regulator is supplied With poWer from instru 

mentation poWer supply E2. 
NoW an explanation Will be made as to hoW the embodi 

ment illustrated in FIG. 4 operates. 

The dilferential pressure to be measured, for example, is 
detected by sensor 21, converted into an electrical signal by 
conversion block 22, and calculated correctively and com 
municated by MPU 23, pulse-modulated by G/A 34, con 
verted into a 4-20 mA tWo-Wire standardiZed current output 
by ?rst output circuit 31, and output to instrumentation 
poWer supply E1. 
The static pressure to be measured, for example, is 

detected by sensor 21, converted into an electrical signal by 
conversion block 22, and calculated correctively and com 
municated by MPU 23, pulse-modulated by G/A 34, con 
verted into a 4-20 mA tWo-Wire standardiZed current output 
by second output circuit 32, and output to instrumentation 
poWer supply E2. 

Consequently, the embodiment illustrated in FIG. 4 can 
simultaneously transmit both dilferential pressure and static 
pressure, for example, With just one transmitter. It is also 
possible to shoW static pressure or dilferential pressure on 
the display means (not shoWn in the ?gure) of the embodi 
ment illustrated in FIG. 4. 

Since electrical poWer consumed by second output circuit 
32 is not supplied from instrumentation poWer supply E1, no 
mutual interference occurs betWeen the operation of ?rst 
output circuit 31 and that of second output circuit 32. 

First output circuit 31 of the embodiment illustrated in 
FIG. 4 is equivalent to D/A conversion block 25 of the 
embodiment illustrated in FIG. 2 in terms of circuit con 
?guration. The start-up sequence and respective functions in 
the embodiment illustrated in FIG. 4 are the same as those 
of the example of the conventional transmitter illustrated in 
FIG. 2. 

For this reason, the embodiment illustrated in FIG. 4 is 
more convenient than the conventional transmitter. 

NoW an explanation Will be made in further detail as to 
hoW the embodiment illustrated in FIG. 4 operates. 
A step is executed in Which constant-current diode CRD 

is activated by instrumentation poWer supply E2. Then, 
another step is executed in Which Zener diode D5 is acti 
vated. Next, yet another step is executed in Which output 
operational ampli?er U10 and Zener diode D6 are activated. 
The operating condition of ?rst output circuit 31 does do 

not change even if a step is executed With instrumentation 
poWer supply E1 being applied in Which instrumentation 
poWer supply E2 turns off. 
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The operating condition of ?rst output circuit 31 does not 
change either even if a step is executed next in Which 
instrumentation poWer supply E2 turns on again. 

Using the communication function of ?rst output circuit 
31, the settings of ?rst output circuit 31 and second output 
circuit 32 can be de?ned in detail. For example, these 
circuits can be set so that one of them overshoots to the 
upper limit and the other overshoots to the loWer limit if an 
error occurs. In other Words, it is possible to independently 
de?ne the settings of ?rst output circuit 31 and second output 
circuit 32. 
NoW the present invention Will hereinafter be described in 

detail With reference to FIG. 5, Wherein FIG. 5 is a block 
diagram illustrating the con?guration of another embodi 
ment of the transmitter in accordance With the present 
invention. In the ?gure, like components are denoted by like 
numerals as in the embodiment illustrated in FIG. 3 and Will 
not be explained further. 

The embodiment illustrated in FIG. 5 is characteristic in 
that it comprises poWer supply circuits 411, 421 and 431 and 
D/A conversion blocks 412, 422 and 432. 

In the ?gure, digital circuit 44 of the embodiment illus 
trated in FIG. 5 corresponds to MPU 23 and G/A 34 of the 
embodiment illustrated in FIG. 4. 

First output circuit 41, Which is the main output circuit, is 
connected to digital circuit 44 and comprises poWer supply 
circuit 411 Which is supplied With poWer from main instru 
mentation poWer supply E1. In addition, ?rst output circuit 
41 is supplied With poWer from poWer supply circuit 411 and 
comprises D/A conversion block 412 that generates output 
OUT1 according to electrical signal PWMl from digital 
circuit 44. 
PoWer supply circuit 411 also supplies poWer to conver 

sion block 22 and digital circuit 44. 
Second output circuit 42, Which is the ?rst subordinate 

output circuit, is connected to digital circuit 44 and com 
prises poWer supply circuit 421 Which is supplied With 
poWer from subordinate instrumentation poWer supply E2. 
In addition, second output circuit 42 is supplied With poWer 
from poWer supply circuit 421 and comprises D/A conver 
sion block 422 Which generates output OUT2 according to 
electrical signal PWM2 from digital circuit 44. 

Third output circuit 43, Which is the second subordinate 
output circuit, is connected to digital circuit 44, and com 
prises poWer supply circuit 431 Which is supplied With 
poWer from subordinate instrumentation poWer supply E3. 
In addition, third output circuit 43 is supplied With poWer 
from poWer supply circuit 431 and comprises D/A conver 
sion block 432 Which generates output OUT3 according to 
electrical signal PWM3 from digital circuit 44. 

The embodiment illustrated in FIG. 5 and discussed above 
shares virtually the same con?guration With the embodiment 
illustrated in FIG. 4 and has the same Working and effect as 
those of the embodiment illustrated in FIG. 4. 

Consequently, in the embodiment illustrated in FIG. 5, a 
plurality of physical quantities are detected With the single 
transmitter and converted into electrical signals and these 
electrical signals are simultaneously transmitted to the load 
through the transmission line. 

Since the amount of poWer consumed by ?rst output 
circuit 41 is kept constant irrespective of the presence or 
absence of second output circuit 42 and third output circuit 
43, the embodiment illustrated in FIG. 5 has the electrical 
characteristics Which are convenient and preferable for 
increasing the number of outputs. 
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6 
As an alternative to the above-discussed embodiment, 

Which is a three-output transmitter, a transmitter having four 
or more outputs can be embodied to obtain the same Working 
and effect as those of the three-output transmitter. 
As another alternative to the above-discussed embodi 

ment, Which is a 4-20 mA current-output transmitter, a 1-5V 
voltage-output transmitter can be embodied to obtain the 
same Working and effect as those of the current-output 
transmitter. 

Furthermore, the present invention is not limited to dif 
ferential pressure transmitters but can be applied to all sorts 
of transmitters to provide the same Working and e?fect as 
those of the embodiments discussed herein. 

It is to be understood therefore that the present invention 
is not restricted to the foregoing embodiments; rather, many 
other alterations and modi?cations thereof may be made 
Without departing from the spirit and essential characteris 
tics thereof. 
As described above, the folloWing advantageous effects 

are achieved according to the present invention: 
According to the present invention, it is possible to 

provide a small-siZe, loW-cost transmitter, as Well as a 
convenient transmitter system. 

According to the present invention, it is also possible to 
detect a plurality of physical quantities With a single trans 
mitter, convert the physical quantities into electrical signals, 
and simultaneously transmit the electrical signals to a load. 
What is claimed is: 
1. A transmitter system that detects a plurality of physical 

quantities, converts said physical quantities into a plurality 
of electrical signals, and alloWs said electrical signals to be 
transmitted to a load through a transmission line, compris 
ing: 

a main output circuit to be connected to a main instru 
mentation poWer supply; and 

at least one subordinate output circuit to be connected to 
a subordinate instrumentation poWer supply, 

Wherein the supply of electrical poWer from the main 
instrumentation poWer supply is independent of that of 
the subordinate instrumentation poWer supply, such 
that said output circuits transmit said electrical signals 
converted from said physical quantities simultaneously, 
and 

Wherein said subordinate output circuit comprises: 
(a) a poWer supply circuit Which is supplied With poWer 

from said subordinate instrumentation poWer supply; 
and 

(b) a D/A conversion block Which is supplied With poWer 
from said poWer supply circuit and generates an output 
according to said electrical signals. 

2. The transmitter system of claim 1, Wherein said D/A 
conversion block generates a 4-20 mA tWo-Wire standard 
iZed current output. 

3. The transmitter system of claim 2, Wherein said main 
output circuit has a communication function and said sub 
ordinate output circuit performs Zero-point adjustment, span 
adjustment, according to a command from said communi 
cation function. 

4. The transmitter system of claim 1, Wherein said main 
output circuit has a communication function and said sub 
ordinate output circuit performs Zero-point adjustment, span 
adjustment, according to a command from said communi 
cation function. 


